Material damping for monitoring of density and strength of bones.
The aim of this work was a preliminary assessment of the feasibility of using in vivo measurements of mechanical properties of bones to detect mineral loss and further to relate them to the tendency of the bone to fracture in the case of loss of minerals, such as in osteoporosis. Previous studies of bone strength in vitro have demonstrated that the decrease in bone strength in both the spine and the femur has strong correlation with the mineral content (BMC) measured with bone densitometry. It was demonstrated that loss of mineral in the bone is accompanied by substantial change of the main mechanical properties, decrease of the Young's modulus, and increase of the damping factor. The change in those properties is one order of magnitude greater than the change in bone density. Moreover, increase of bone density, by way of training, resulted in decrease of the damping factor that also was substantially greater than the change in density. The tests showed clearly that the change in mechanical properties was much greater than the change in bone mass density. This offers an attractive new alternative to the detection of bone mass loss as it appears that the change of the bone mass is well correlated to the change in these mechanical properties. In particular, the change in the damping factor of the material was found to be much more substantial than the bone density change. Therefore, the damping mechanism offers the vehicle for a direct assessment of the bone tendency to fracture due to the loss of mass, as tendency to fracture and mass loss are known to be related.(ABSTRACT TRUNCATED AT 250 WORDS)